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DETAILED ACTION 
Drawings 

1 . The drawings are objected to under 37 CFR 1 .83(a). The drawings must show every; 
feature of the invention specified in the claims. Therefore, the void portion opposed to said head 
unit included in heatsink must be shown or the feature(s) canceled from the claim(s). No new 
matter should be entered. 

Corrected drawing sheets in compliance with 37 CFR 1.121(d) are required in reply to 
the Office action to avoid abandonment of the application. Any amended replacement drawing 
sheet should include all of the figures appearing on the immediate prior version of the sheet, ; 
even if only one figure is being amended. The figure or figure number of an amended drawing 
should not be labeled as "amended." If a drawing figure is to be canceled, the appropriate figure 
must be removed from the replacement sheet, and where necessary, the remaining figures must 
be renumbered and appropriate changes made to the brief description of the several views of the 
drawings for consistency. Additional replacement sheets may be necessary to show the 
renumbering of the remaining figures. Each drawing sheet submitted after the filing date of dn 
application must be labeled in the top margin as either "Replacement Sheet" or "New Sheet r 
pursuant to 37 CFR 1.121(d). If the changes are not accepted by the examiner, the applicant Will 
be notified and informed of any required corrective action in the next Office action. The 
objection to the drawings will not be held in abeyance. 

2. The drawings are objected to under 37 CFR 1 .83(a) because they fail to show "two 
opposed or void portions which are opposed to the respective two head units". Any structural 
detail that is essential for a proper understanding of the disclosed invention should be shown in 
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the drawing. MPEP § 608.02(d); Corrected drawing sheets in compliance with 37 CFR 1 . 121(d) 
are required in reply to the Office action to avoid abandonment of the application. Any amended 
replacement drawing sheet should include all of the figures appearing on the immediate prior 
version of the sheet, even if only one figure is being amended. The figure or figure number of an 
amended drawing should not be labeled as "amended." If a drawing figure is to be canceled, =the 
appropriate figure must be removed from the replacement sheet, and where necessary, the 
remaining figures must be renumbered and appropriate changes made to the brief description of 
the several views of the drawings for consistency. Additional replacement sheets may be 
necessary to show the renumbering of the remaining figures. Each drawing sheet submitted after 
the filing date of an application must be labeled in the top margin as either "Replacement Sheet" 
or "New Sheet" pursuant to 37 CFR 1 .121(d). If the changes are not accepted by the examiner, 
the applicant will be notified and informed of any required corrective action in the next Office 
action. The objection to the drawings will not be held in abeyance. 
3. The drawings are objected to as failing to comply with 37 CFR 1 .84(p)(4) because 
reference characters "44" and "45 M have both been used to designate "flexible wiring board 
portion" (fig. 2; 44 and 45 point to same object within the drawing). Corrected drawing sheets in 
compliance with 37 CFR 1 . 12 1(d) are required in reply to the Office action to avoid 
abandonment of the application. Any amended replacement drawing sheet should include all- of 
the figures appearing on the immediate prior version of the sheet, even if only one figure is being 
amended. Each drawing sheet submitted after the filing date of an application must be labelejd in 
the top margin as either "Replacement Sheet" or "New Sheet" pursuant to 37 CFR 1.121(d)Jlf 
the changes are not accepted by the examiner, the applicant will be notified and informed of any 
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required corrective action in the next Office action. The objection to the drawings will not be 
held in abeyance. 

Claim Objections 

4. Claim 3 is objected to as being indefinite for failing to particularly point out and 
distinctly claim the subject matter which applicant regards as the invention. Claim 1 includes the 
limitation of a heatsink having a void portion which is opposed to said head unit, however in 
claim 3 the limitations further includes void portion including an aperture formed through said 
heatsink. Examiner is of the position that a void can not have an aperture being that a void is 
considered to be opening, gap; empty space; the quality or state of being without something j 
(Merriam Webster's Collegiate Dictionary Tenth Edition 1997; page 1323), it is not physically 
possible to have an aperture in a void portion. 

5. Claim 4 is objected to as being indefinite for failing to particularly point out and 
distinctly claim the subject matter which applicant regards as the invention. Claim 1 includes the 
limitation of a heatsink having a void portion which is opposed to said head unit, however in 
claim 4 the limitations further includes void portion including a plurality of holes formed 
through said heatsink. Examiner is of the position that a void can not have a hole being that ;a 
void is considered to be: opening, gap; empty space; the quality or state of being without 
something (Merriam Webster's Collegiate Dictionary Tenth Edition 1997; page 1323), it is riot 
physically possible to have an hole(s) in a void portion. 
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Claim Rejections - 35 USC § 102 

6. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form the 
basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(e) the invention was described in (1) an application for patent, published under section 122(b), by another filed 
in the United States before the invention by the applicant for patent or (2) a patent granted on an application for 
patent by another filed in the United States before the invention by the applicant for patent, except that an : 
international application filed under the treaty defined in section 351(a) shall have the effects for purposes of this 
subsection of an application filed in the United States only if the international application designated the United 
States and was published under Article 21(2) of such treaty in the English language. 

7. Claims 1 and 3 are rejected under 35 U.S.C. 102(e) as being anticipated by Drury et al. 
(US 2003/0150931). 

Drury et al. disclose the following claimed limitations: 

♦regarding claims 1 and 3, recording apparatus comprising: 

*head unit/droplet ejection module, 100/ (fig. 1) including an actuator/118/ (fig. 2) ; 
which generates energy required for recording predetermined patterns of image on a recording 
medium (paragraph 0004-0008) 

♦circuit board/drive circuitry, 130/ including a driver element which drives said 
actuator/118/ of said head unit/100/ (fig. 4 and 5; paragraph 0070 and 0013) 

♦heatsink/160/ (fig. 7) disposed in thermally conductive communication with said driver 
element (paragraph 0074) 

♦wherein said heatsink/160/ has a void portion/hollow/ (paragraph 0074) which is 
opposed to said head unit/100/ (hollow portion within heatsink which is opposed to head unit) 



♦With respect to claim 3, aperture and void are understood to be one in the same. 
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Claim Rejections - 35 VSC §103 

8. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth ih 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior artlare 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

9. Claims 2 and 7 are rejected under 35 U.S.C. 103(a) as being unpatentable over Drury: et 
al. (US 2003/0150931) in view of Isono et al. (US 6,604,817). 

Drury et al. disclose the following claimed limitations: 

Regarding claim 2, head unit/droplet ejection module, 100/ further includes a cavity 
unit/ink supply manifold, 150/ (figs. 6 and 7) which stores an ink in cavities formed therein; 
(paragraph 0073) 

Drury et al. does not disclose the following claimed limitations: 

* regarding claim 2, actuator is a piezoelectric actuator which is superposed on said civity 
unit and which is operable to eject the ink onto the recording medium 

Regarding claim 7, cavity unit of said head unit has a surface which is to be opposed; to 
the recording medium, and a plurality of nozzle holes which are held in communication with the 
respective cavities of said cavity unit and which are open in said surface 
Isono et al. discloses the following: 

*regarding claim 2, actuator is a piezoelectric actuator/20/ which is superposed on said 
cavity unit/cavity plate, 10/ and which is operable to eject the ink onto the recording medium 
(fig. 1; col. 6, lines 52-58) for the purpose of making the print head smaller and cheaper without 
increasing the number of places where ink may leak 
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^regarding claim 7, cavity-unit/cavity plate, 10/ of said head unit/print head/ has a * 
surface/nozzle plate, 11/ which is to be opposed to the recording medium, and a plurality of : 
nozzle holes/nozzles, 15/ which are held in communication with the respective cavities of said 
cavity unit/cavity plate, 10/ and which are open in said surface/nozzle plate, 11/ (figs. 5 and 6; 
col. 6, lines 59-67) for the purpose of ejection of ink 

It would have been obvious at the time the invention was made to a person having 
ordinary skill in the art to utilize an actuator is a piezoelectric actuator which is superposed on 
said cavity unit and which is operable to eject the ink onto the recording medium; and cavity unit 
of said head unit has a surface which is to be opposed to the recording medium, and a plurality of 
nozzle holes which are held in communication with the respective cavities of said cavity unit and 
which are open in said surface as taught by Isono et al. into Drury et al. for the purpose of 
making the print head smaller and cheaper without increasing the number of places where ink 
may leak; and ejection of ink 
10. Claims 4 and 12-14 are rejected under 35 U.S.C. 103(a) as being unpatentable over Drury 
et al. (US 2003/0150931) in view of Hilton et al. (US 6,655,785). 
Drury et al. disclose the following claimed limitations: 

Regarding claim 14, recording apparatus comprising: 

*plurality of head units/droplet ejection module, 100/ (fig. 1) each including an 
actuator/118/ (fig. 2) which generates energy required for recording predetermined patterns of 
image on a recording medium (paragraph 0004-0008) 
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■♦plurality of circuit boards/drive circuitry, 130/ each including a driver element which - 
drives said actuator/118/ of a corresponding one of said head units/droplet ejection module, 
100/ (fig. 4 and 5; paragraph 0070 and 0008 and 0013) 

♦heatsink/160/ (fig. 7) disposed in thermally conductive communication with said 
respective driver elements (paragraph 0074) 



♦regarding claim 12, circuit board/printed wiring member, 314/ is disposed between 
said heatsink/304/ and said head unit/ink jet assembly, 312/ (fig. 10; col. 7, lines 45-60) 
Drury et aL does not disclose the following claimed limitations: 

^regarding claim 4, void portion of said heatsink includes a plurality of holes formed; 
through said heatsink 

♦regarding claim 13, aperture is open at one edge of said heatsink 

♦regarding claim 14, wherein said heatsink has a plurality of void portions which are ; 
opposed to the respective head units 
Hilton et aL discloses the following: 

Regarding claim 4, void portion of said heatsink/304/ includes a plurality of holes 
formed through said heatsink (fig. 10; holes) for the purpose of mounting ink manifold 
member/302/ to the heat sink 

♦With respect to claim 4, void portion and holes are considered to be one in the same 
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♦regarding claim 1 3, aperture~(fig. 10; holes) is open at one edge of said heatsink/304/ for 
the purpose of mounting ink manifold member/302/ to the heat sink 

♦regarding claim 14, wherein said heatsink/304/ has a plurality of void portions (fig. 10; 
holes) which are opposed to the respective head units/ink jet assembly, 312/ (col. 7, line 454 
col. 8, line 7) for the purpose of mounting ink manifold member/302/ to the heat sink 

It would have been obvious at the time the invention was made to a person having 
ordinary skill in the art to utilize a void portion of said heatsink includes a plurality of holes 
formed through said heatsink; aperture is open at one edge of said heatsink; and heatsink that has 
a plurality of void portions which are opposed to the respective head units as taught by Hilton et 
al. into Drury et al. for the purpose of mounting ink manifold assembly to the heat sink 
1 1 . Claim 5 is rejected under 35 U.S.C. 103(a) as being unpatentable over Drury et al (US 
2003/0150931) in view of Teung (US 6,945,638). 

Drury et al. disclose all the claimed limitations except for the following: 

Regarding claim 5, heat dissipation member disposed in thermally conductive 
communication with said head unit and spaced apart from said heatsink, so as to dissipate heat 
from said head unit 
Teung et al. discloses the following: 

Regarding claim 5, heat dissipation member/second ultimate heatsink, 590/ disposed in 
thermally conductive communication with said head unit/dispensing structure, 550/ and spaced 
apart from said heatsink/heatsink conduit, 580/ so as to dissipate heat from said head unit/550/ 
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(figs. 5 and 6; col. 6, lines 22- 5 8; col. 7, lines 23-34) for the purpose of reducing heat from the 
dispensing structure 

It would have been obvious at the time the invention was made to a person having 
ordinary skill in the art to utilize a heat dissipation member disposed in thermally conductive 
communication with said head unit and spaced apart from said heatsink, so as to dissipate heat 
from said head unit as taught by Teung et al. into Drury et al. for the purpose of reducing heat 
from the dispensing structure 
12. Claim 6 is rejected under 35 U.S.C. 103(a) as being unpatentable over Drury et al. (US 
2003/0150931) as modified by Teung (US 6,945,638), as applied to claim 5 above and further in 
view of Sugiyama (US 6,339,444). 

Drury et al. as modified by Teung disclose all the claimed limitations except for the 
following: 

* regarding claim 6, circuit board further includes a wiring board portion which has an 
end portion superposed on said one head unit 

*wherein heat dissipation member is superposed on said end portion of said wiring board 
portion of said circuit board, such that said heat dissipation member is opposed to said head unit, 
with said end portion of said wiring board portion being interposed between said heat dissipation 
member and said head unit 
Sugiyama disclose the following: 

Regarding claim 6, circuit board further includes a wiring board portion/wiring 
substrate, 2595/ which has an end portion superposed on said one head unit/thermal head 
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substrate, 2552/ (figs. 24 and 25) for the purpose of securing thermal head substrate and wiring 
board to the heatsink and pull heat away from head unit 

*wherein heat dissipation member/heatsink, 2551/ is superposed on said end portion of 
said wiring board portion/2595/ of said circuit board/2552/, such that said heat dissipation 
member/2551/ is opposed to said head unit/2552/, with said end portion of said wiring board; 
portion/2595/ being interposed between said heat dissipation member/2551/ and said head 
unit/2552/ (fig. 24 and 25) for the purpose of securing thermal head substrate and wiring boaVd to 
the heatsink and pull heat away from head unit 

It would have been obvious at the time the invention was made to a person having 
ordinary skill in the art to utilize a circuit board further includes a wiring board portion which 
has an end portion superposed on said one head unit, wherein heat dissipation member is 
superposed on said end portion of said wiring board portion of said circuit board, such that said 
heat dissipation member is opposed to said head unit, with said end portion of said wiring board 
portion being interposed between said heat dissipation member and said head unit as taught by 
Sugiyama into Drury et al. as modified by Teung for the purpose of securing thermal head j 
substrate and wiring board to the heatsink and pull heat away from head unit 
13. Claim 15 is rejected under 35 U.S.C. 103(a) as being unpatentable over Drury et al. (US 
2003/0150931) as modified by Hilton et al. (US 6,655,785), as applied to claim 14 above and 
further in view of Sugiyama (US 6,339,444). 
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Drury et al. as modified by Hilton et al. disclose all the claimed limitations except for the 
following: 

* regarding claim 15, aperture overlaps at least a portion of a corresponding one of said 
head units as viewed in a direction in which said void portions of said heatsink and said head 
units are opposed to each other 
Sugiyama disclose the following: 

Regarding claim 15, aperture/hole/ (fig. 25) overlaps at least a portion of a corresponding 
one of said head units/thermal head substrate, 2552/ (fig. 24 and 25) as viewed in a direction in 
which said void portions/holes/ of said heatsink/2551/ and said head units are opposed to each 
other 

It would have been obvious at the time the invention was made to a person having 
ordinary skill in the art to utilize an aperture overlaps at least a portion of a corresponding one of 
said head units as viewed in a direction in which said void portions of said heatsink and said: 
head units are opposed to each other as taught by Sugiyama into Drury et al. as modified by 
Hilton et al. for the purpose of securing thermal head substrate to the heatsink 
14. Claim 16 is rejected under 35 U.S.C. 103(a) as being unpatentable over Drury et al. (US 
2003/0150931) in view of Baxter (US 2004/0021721). 
Drury et al. disclose the following claimed limitations: 

Regarding claim 16, recording apparatus comprising: 

*head unit/droplet ejection module, 100/ (fig. 1) including a cavity unit/ink supply: 
manifold, 150/ (fig. 6 and 7) which stores an ink (paragraph 0073), and an actuator/118/ (fig. 2) 
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which is operable to eject the ink onto a recording medium and which is superposed on said ■ 
cavity unit/150/ 

*body frame/droplet ejection module, 100/ to which said head unit is attached, said-; 
body frame having a bottom plate portion/piezoelectric layers, 104 and 106/ (fig. 2) formed 
with an ink supply passage/fluid channel, 112/ which communicates with said cavity unit/150/ 
♦circuit board/drive circuitry, 130/ overlying said actuator/118/ and including a driver element 
which drives said actuator/1 18/ (paragraph 00 1 3 and 0070) 
Drury et al. does not disclose the following claimed limitations: 

♦regarding claim 16, heatsink including a horizontally extending plate portion and a j 
vertically extending plate portion, and disposed in thermally conductive communication with 
said driver element, said horizontally extending plate portion extending along said bottom plate 
portion of said body frame and having an aperture opposed to said head unit, and said vertically 
extending plate portion extending vertically from said horizontally extending plate portion j 
Baxter disclose the following: 

Regarding claim 16, heatsink/9/ including a horizontally extending plate/copper block, 
10/ portion and a vertically extending plate portion/wing region, 12/, and disposed in thermally 
conductive communication with said driver element/array, 3/ (ink jet nozzles), said horizontally 
extending plate portion/10/ extending along said bottom plate portion of said body frame and 
having an aperture opposed to said head unit/3/, and said vertically extending plate portion/12/ 
extending vertically from said horizontally extending plate portion/10/ (figs. 2 and 3; paragraphs 
0021, 0023, 0025, and 0029) 
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It would have been obvious at the time the invention was made to a person having 
ordinary skill in the art to utilize a heatsink including a horizontally extending plate portion and a 
vertically extending plate portion, and disposed in thermally conductive communication with 
said driver element, said horizontally extending plate portion extending along said bottom plate 
portion of said body frame and having an aperture opposed to said head unit, and said vertically 
extending plate portion extending vertically from said horizontally extending plate portion as 
taught by Baxter into Drury et al. for the purpose of increasing overall thermal capacity of the 
heat sink to maintain thermal stability [of the nozzles] 

Allowable Subject Matter 
15. Claims 8-1 1 are objected to as being dependent upon a rejected base claim, but woul<jl be 
allowable if rewritten in independent form including all of the limitations of the base claim and 
any intervening claims. 

The following is a statement of reasons for the indication of allowable subject matter: 
The primary reason for the allowance of claim 8 is the inclusion of the limitations being 
for a recording apparatus including a circuit board further includes a wiring board portion which 
extends along an outside surface of said bottom plate portion of said body frame from said h^ad 
unit toward a periphery of said body frame; heatsink includes a horizontally extending plate ! 
portion which has said void portion and which is interposed between said bottom plate portion of 
said body frame and said wiring board portion of said circuit board. It is these limitations found 
in each of the claims, as they are claimed in the combination, that has not been found, taught or 
suggested by the prior art of record which makes these claims allowable over the prior art. j 
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The primary reason for the allowance of claim 10 is the inclusion of the limitations being 
for a recording apparatus including a circuit board further includes a wiring board portion which 

i 

extends along an outside surface of said bottom plate portion of said body frame from said one 
head unit toward a periphery of said body frame; driver element is disposed on said wiring board 
portion; heatsink includes a horizontally extending plate portion which has said void portion; and 
which is disposed on one of opposite sides of said wiring board portion remote from said driyer 
element. It is these limitations found in each of the claims, as they are claimed in the 
combination, that has not been found, taught or suggested by the prior art of record which makes 
these claims allowable over the prior art. 

The primary reason for the allowance of claim 1 1 is the inclusion of the limitations being 
for a recording apparatus including a body frame further includes a back plate portion extending 
vertically from said bottom plate portion, wherein said heatsink includes a horizontally extending 
plate portion which has said void portion and which extends along an outside surface of said; 
bottom plate portion of said body frame; circuit board including said driver element extends ■ 
along said horizontally extending plate portion of said heatsink; heatsink further includes a 
vertically extending plate portion which extends along an outside surface of said back plate 
portion of said body frame. It is these limitations found in each of the claims, as they are 
claimed in the combination, that has not been found, taught or suggested by the prior art of 
record which makes these claims allowable over the prior art. 

Conclusion 

16. The prior art made of record and not relied upon is considered pertinent to applicant's 
disclosure. Drake (US 5,017,941) includes a thermal ink jet printhead with a cooling system j 
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including a void portion. John (US 5,258,781) includes a thermal ink jet printhead with a * 
heatsink in thermal contact with printhead die used to cool printhead. 

Communications with the USPTO 
17. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Rene Garcia, Jr. whose telephone number is (571) 272-5980. ! The 
examiner can normally be reached on M-F 8:00AM - 4:30PM. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Stephen D. Meier can be reached on (571) 272-2149. The fax phone number forithe 
organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the Patent ! 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). 
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